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tiV^^l ^ ^12:^ ol 7l^r -tfofl 1 ^ ^ °1 ^ 

^€^h ^"71 *fll #ofl, sfl^ ^ *fl2 ^<S^ sflU^- «fl^#°l 

<8^€i=h ^ «ti^ ^h^Ml <+Sj-# 3]^ <^1^^1 ^13 *l<?}^ 3fl^§ol 

^s}^*} <#7] m ^<2^§: #^§-*H *fll ^<£^ cg^^ ^A) 7}^ 

^12 ^<£^ ^^fliL^ #^ *r «fl^ Wfl^ A>olo] 7 J u)l^ n>^l^. 

^7"M^ ^ ojcf. s *v, tifl^^ ^^ofl -B-^^oi ^ ^#3. oi^^i ^) 

£ 2f 
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^"^] ^ n ^1 2: ^-^{Semiconductor device and Method of manufacturing the 

same} 

^] 

£ la ^H^l £ lcfe- #2fl ^^H] ^tr ^>7l^l ^21 £^ DRAM *fl 

£ 3a ^ £ 3b ^ ^1]2 ^HH o} ^wV^-g- 

£ 4±r t^S] ^13 ^Al^ofl o|*V DRAM ^S^lcf. 

S. 5a £ 5hfe ^ *\)3 ^*HH1 DRAM ^ ^^*> 

£ 6a ^ £ 6b^r *fl4 ^*HH o]*V DRAM ^*]^ ^^.g. ^^§> 7 1 

£ 7a vfl^l £ 7d^r ^15 *UHH tr DRAM ^^1^ ^ S « 0 V^^- 

50, 100 : ^£^1 7l^r 102 : ^<£^ 
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52, 106 : *fll 104 : sfllE. ^ 

54, 108 : sfl^i 56, 110 : *i|2 

58, 112 : wfl^d 60, 61, 114, 117 : *)]3 

60a, 61a, 114a, 117a : *H3 sfl^ 

62, 116, 116a : *fl€ 64, 118, 118a : ^ iM|°H 

66, 120 : 122 : l-^n 

*\+B\3_ DRAM #*l£r ^ ^^£7> IMJ-^M 

ol£^ ^3^£7> ^7>^-ofl tcfe}, ^>o| ^7} #2]- ^-g- av 

^-^(photolithography process) ^^MH €-^#^ ^1 0 }*l 0 l #i*r °-^-*l , 7^ 
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<19> o]6\] Of e)-, DRAM ^HH^ ^-fr^l ol^^Etil^ ^Al7l7] ^ 3fljE. 

(landing pad)l- A>-g-^-:n , 0.1m °]^$\ 3fl€ 3L7HH^- T^l^l. 

(self-aligned contact) °l-g-*H ^1 

<20> i la ^1 £ lcfe #Hfl y o v ^°fl ^ ^>7l^l ^ DRAM #*1^ ^] 

<2i> £ la# tiV£^l 7l^-(10) TflolH ^ i_2.i/H.efl<?l ^.^S 

^l^-^^l M0S S^^iEK£Al§>^ ^-g-)#^- ^tW. ^-71 TflojE ^^-o. ^olE ^ 
< S^ > 0]^^ 7l]olE ?H3g * ^ ^^3. ^Sj-^^ TflojE ^ 

<22> Aj- 7 | MQS E ^flxliEi#ol 71^(10)^1 ^ofl °1^<>|^1 *1]l 

^<£sKl2)# *§^tb ^, W 7l7il^ "^(chemical mechanical polishing : CMP) 

cfl*H ^ ^ S^ilS ^-71 *fll ^o^nV 

(12)-g: #71 7flo)E ^oj) cflsfl 71-71^^51^^ ^7} ^i/c^o] 030^ 

^#*l7l^r ^#(13)l-g- 
<23> #7] *fll ^^(12) $J ^«-(13)# ^Hl ^aV*V 

, CMP HL^r y Jj -f-^fl #71 iiJE. A o V 7l ^^/=eflol 

cg<* ^Vofl ^^-(14)1:1- *§^tH=f. 
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<24> ^7} A]l %7\ ^^^-(12) £ ^"71 sflJB ^^"(14)1- ^Hl 

ol^^^l ^2 €^^-(16)^: ^ 1000 -3000 A ^ -f^tr ^, CMP iE^ <Hl *1 

^ *fl2 ^^^-(16)* 

<25> ^Aj-o^ A}^^ ^6\] ^fl ^2 ^0^(16)* v^TAO^^ ^ ^ 

efl°J #3 sfljE. #^hg- 71^ tilS^-o] ^b«^( £ a1^>x] *g>Str ^, 

^7l wlse(-ol §«t tjfl^^s. oi^^i tJjE 5^-01 ^eh |5ln(£A|5} 

<26> #7] ulE^ol ^aj -§-E-j n ^ ^2 §^ ^<?!^-(16) ^<H1 E J^3l^r °J 400-800A 

^-*U^. f^><^ ^ Jl , ^7] J£*I# ^H] ^e)^ ^5}-§-g: 3000 A ^ 

7] tilM^oj v\^3.% 31 £*lf^ ^^*}<^ alE£].o] ^11(20) ^ 5L^# sfl 

^(18)SLS. o}^-o]^\ til e^-o](22)1-# ^^^cf. ^-71 tilMe]-oi(22)^ h|e£}^1 sbjJ 

<27> £ lb# ^"71 til He}- <y (22) ^ ^2 ^^^(16) ^oHl 

■I- ^^>31 °1« °1 « G V^ ^zl-^H 4 v 7l tilEiel-o](22)2l 4±&o\] ^^-s, o)^o] 

*1 wlSel-tl ^5)lol^(24)l-^: 

<28> £ lcl- %^}^, ^7] ^i^l BPSG(borophophosilicate glass), 

USG(undoped silicate glass), HDP(high density plasma) -tr5|-ir 2.^ CVD(chemical 
vapor deposition) ^SrlrS. *fl3 ^ ^"(26)* #^ v tr ^ , CMP SE^ °H^1 

«-« ^.71 *fl 3 §^> ^?J^-(26)* 
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<29> ziBl t\^ t a o v 7 | f,^> ^<£^(26) ^Hl ^= ^* 

°fl^r°fl, «1 Se} o] (22)^1 2LA^ JjL^-o} ti ]E^o] n^^.* 3ifl^(20) ^ tilME}-<?l 
^(24)7> 

^^1 ^01^(24 HI tflSfl ^ -^4 7}^3, ^-7) ^}3 # 

# ^£*K26) ^ ^2 ^<S*i-( 16 ) o. -3^3 zie^, ^7] «1 S^oj 

(22 H tfl«fl 7>7l^lS)^Ai oi^^J. t3]E5^o](22)# ^(u), a i^Li 

<^<* #<sj sfliEL ^(14)^§- ^#Al7l^ iEEl^l iiJ= ^*(28H ^^^cf. 

<3i> o]o]a] , ^-71 IS^l^S ^lTit!: ^, ^SS^l i^-E. 3-e«1-(28)^ 

^w-. 

<32> ^sfl i^ofl 7>7l^l ^ p^o. o^o} 

ol^-^^l H)S^J v} + EL%- 5fl^(20)^] ^7>A]^o> SKELS. a] 

S^^l(22)^ ^ol7> ^M^l ^cf. uV^ofl, 3iflli^ tq^l-o] l-o] o.l^ 
<H] 4^ «1 (22)34 «)Ee).cQ(22) A>o]cq fojfTll s)BS., «1 S 5}-ol (22)2] 

cHr^^Eul 7} ^7}*>7fl o^i, ^ e ^oi(22)^ ^tfofl ajEej-oi ^sflolA^ ( 2 4)7> 

wl2=5Kl(22)^ tilE^oi(22) A].©]^ ^(gap)-g- ^3 ^<3*V(26H *fl-f*l 
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%°.3.*q, a.ol^.(void)7> ^^sr>7fl &t\-. o]ty Qo] *fl3 £<&^(26) tfl*H 

^.o]c 7 > H^S^, 4^ ^°fl £}Sfl #7l Jlo]^7}. ^-^-E)^ ^JM*1 icJE. & 

i« #eiZL #ofl J±eM(bridge)7> t^r^l °l^tr iL°l= &*H1- s)*}7l 

^ ^]z[ ^Hflajs. alS5|.oi ^1 (notching) °1 ^-^^-Tfl £t}. 

<33> 5E*V, iMe)*] 2^£L ^HHi(28)^; ^*>7l tr *}7l^l ^ tije 

2K1(22)£) #^ ^>^1 (shoulder margin) ©1 ^o> «1 e_5}-o1 (22)-g- y l HS)-^ 

d>>iH# 3fl^(20) ^ e^-o] ^u)lol^(24)©l tilM^°J(22)^ 

<34> wlsel-o]^ DRAM tflSLel M -Pr- ^f-& ^#^>7l ^tr 

^, ^ <3^i}. ^lS-S) ^r3€ ^r^l ^l*fl 

<3 ^fl^Al^i^- Sj-Tfl fe^r ^ ofl^o] ^ q Va] ?1 ^ °1 —S. , 4] 3^ § 

<35> ^-#*V #Efl ^aflA^ ^71^1 ^ ^-2* ^ *fl «] (22)3 #«H1 -fr^-lr 

sflAlif}^, ^ ti] Ee^-ol^ ^sal^l ^ 1-slzi a>o1 ^ tilm^jq- ti] e^o] A } 0 ] 
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3} HlMeK] 3.1% ?mMQ^7} ^^lTfl ^rf. atb, €i ^17> 2|-o>^^ 

W?l 1^ «1HEK1 S.^ sM^lf*^ ^7}^7fl ^4. ^H^l, °lt ^3 

*H <£ ^eflol^- tilEafo]^ 7fl^» ^Al^o) §>o.5. o]s) ifl 7 >-g- ^2} 

^7> #<H=*r ^}7\ Slcf. 

D ltf^ ^ ^16,458,692^1 ^ ^7fl ^ ^Ji 200 1-2 17405JL aflfe wl^s}- 

l-oll S_*>^ W1MS1-9J v}^EL%-$\ ^1» #ol^ dl ^7fl7> $J<H ^ 

"}&°] #4i*V^M-, 71-71 ^1 ^ ^z}- ^ofl °l*fl alEej-oio) p>^1o1 ^ol^ol 

til^el-o]^ i S sl^ iciEL SEfl 7_H1 ^7H ^01 it^^m 91^}. 

[^■njol ol^.jl7> ^ 71^^ 4^11 

^^M, ^ ^^1 *fll£| ^-^^ Hfl^l4 «fl^i Al-ojo) 7 gjo. ^o]^ ojol Jl^^^S. 
nfl^^Jl, Bfl^5l #U1 ^iL*M, 7l^ 7fl3l]Ail^l- ^ ^ oJtt Ul^l 

#*1» *fl^}Ml OlCf. 

^12^1 -i^-gr Hfl^i^ tiflA} A}ol<i| 7j^. iLojc &ol s^o^ D fl^ g > 

JX ( y^o} ^cl P>^1^ Sl-iL§M , 7l^J 7fl5flAlEiil- Z] ^ Oji. ^ o] 

^S^^- ^1^>^^1 olcf. 
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<39> 43$] ^r^^r WjEeJ-OlJ!]. wl ee^o] A\o}o) 7$^ ^.ojc o^o] -£31-3 o. S 

DRAM *fl^RrH] oicf. 

<40> tg-igjq ^]4^ -^^-B- tilH^olj^ BlM^o] a>o1o) 7^^- ^.o]= ^o] Jl^^^-S. 

DRAM »lS«^^r *ll^KrCll 5fli=h 

<4i> #71 ^ ^19] ^§>7l #51*11 7l^r; #7l 7l# #ofl ^ 

^€ *U ^<a#; A oM ^11 ii<a# #°fl 5flH ^ ^-71 ifl^ # 

°il ^12 sflU^: Jt^m wfl-id*; ^ afl^d^ ^<*H *8^€ 

Z| tifl^ <^o} ^3 sflei #ofl ^^slJL, ^71 ^13 sfl^sl <2l^ofl 

^^^1 #7l ^71 *fll ^<3f^ <5>Jf <3<*# 71 

< 42 > .g. ^o] ti>^f_V ^ ^(aspect HI ^VS, ^-71 m ^<3# aRU^r # 7 j yfl^ 

o} #t£ ^ ^^^o S ^^SlZL, #71 ^ 3im^ #71 yfl-tl ^13 ^ 

3fl^i $H ^^^cf. 

<43> U>^^s]-7ll^, ^71 *fl3 ^<3# SflH^r -*7l ^S} r^H^o]! *g#^l}. 
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<44> wl-^^Ml^, #7l ^ ^ #7l ^ o]a^ #7l *j|3 sfl^^l 

<45> #7l *V *)]2^ ^^>7l ^ ^£r, #-£*H 71^: #6fl ^ 

^#*Kr #31; #71 31 1 ^<£# ^ofl, SflEj ^ # 7 1 3fl^ #cfl 

^12 ^<=i# sfl^.i^Hr afl^ll:^- ^*Kr #31; #71 afl^ll- ^ #71 

#6)] #2}-# 7112} #^5L ol^^i ^3 ^cg^o. #7\] ; z]- uflA] flbfl, 

#7i *u ^ ^<*-§- ^#Ai7i^ ^^*^r ^^>7i w ^ simi-s- ^# 

^Tr #31; ^ ^ 4^21 ^^ofl seA ^H^S-^- ig^fKr #31; ^ #7l ^ 3Efl 
^ ^ ^Efl ^^olA-l-i-^- n>^a.S. ^-g-^ #71 ^13 ^<£f^ ^ *fll ^1^>^ 
#71 A Hfl^o} ^^ofl ^3 ^<£^ sfl^ *§^S>fe ^-7^1» 

<46> ^e^^TH^r, AV 7l ^Bfl sflE^ ^ ^o 11; #71 ^3 *J<3^gr #71 titf 

^ ^ ^^1 ^sH^u}- #71 7^12 ^<3^ sfl^ S#7>*1 ^EHr)-Al7l 

^ #311- 3 ^wlW. 

<47> #71*1 ^ 3 ol J^-g. ^*>7l ^£r, ^Sfl^lE^ ^ <%^%^r g±r # 

£31 71^-; #71 7}& #<H1 f§s$Q ^! ^<£fs #71 7flsflAlE^ ^.Ifl oj^-g. A >o]o) 
#°fl ^3^, Till ^ ^ #71 Till SL^i^ 3fl^ #ofl 312 

# sflU^- S^^r t>l eel-oil;; A wisely «^«Hl av^. # 3)0} # ^ 

S °l-0^ 313 5fl€lr; ^ =L ^*ofl ^^SJ 3. EM ^gflolA^^- S^5>a| Z|- 

alMel-O] ^cHl ^^JElJl, #71 7113 ^<^# 3fl^2l Sl-Tgol] # 7 1 Tfl 1 ^<^^ 
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^-fr* tb^SRr ^ ^l^Rr ^ DRAM 3h*l« Xl^tH}. 

5131 71* #°fl *i<£## ^*Rr #31; #71 «AlEi ^HJj cg^S. A >oi^ ^ 
A oHl , XU ^ *112 sfl^-g- £tffe alH^ois-^. # 

711; #7l U]Ee|-c]s ^ ^ ^cg* ^ofl AVjrj.- 3)0} ol^oj^l ^3 

^*Kr #741; 4 tilEBpJ ^1 ofl ^ Aj- 7 ] tilEe}ol f A ].olo) a> 7 ] 7flBflAlEl ^Bfl eg 

^ i^#^l7l^ ^3*1 ^ *V^^l-7l ^ ^ sfl^s.^. ^Til; 

A ^ 2fl#^ ^*H1 ^^ojA^-i.^- AV 7 ) ^HH ^ ^ 

^^Ol^s-o. ol-g-^ Aj- 7 ] ^13 ^<£# ^ X| 1 ^^^-i- #71 ^£ 

Bl^l #?»*-8: ^^^"4 ^AHl, Z}- UlH^-ol^ 4^&o\] ^3 ^<g* sfl^^- *g^*> 

^ #« ^ti^Kr ^J-g; ^io £ DRAM #^1^ Xl^W. 

<49> ^. ^-rgofl Aj^ a)-^- ^jcq # ^oll Cfl^fl AlZj- A} !H till- £ fe o] 

^ ^ ^ «1 E 5} o] 21- yflAj o^ofl #7) ^ 

5flli ^ ^-Efl ^3)lol^l- A1Z| n>^ 3S ol-g-^j-o] A] si 3. a]- s)-^ 7^0] ^l^^l 

tifl^l^- Wfl^l *>°H ^^?VC1-. #7] ^Hfl Alz}- #71 

^ ^1 2 aflAjoj ^o]i- ^ oicf. 

afl^^ Ol^^EtiH- ^Al^ tiflAjj!]. yflAj A>C»1^ 7^ nfl ^ P>^1^- #7>Al ^ ^ 
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<50> SE^b, 2cB. £°1 tiflAll!}- tifl^i A>o]ofl ^^Slfe €-^#-8: ^ 

71 ^ofl ^3^r ^ ^]=L ^ 7 ]^ cj-^vg- tij-^^ ^ olcf. 

<51> JEE^, tifl^o} a-ttfofl -a-^^ol ^ ^&)^. 7^ <^<X^1 ^jo}^ 

<53> -^[A]ofl 1 

<54> £ 2a ifl*l 5L -2f^r -g- >fli ^a^H o^fV aVjE^ ^<i) Xla^-g- ^ 

<55> £ 2a« 71^(50)^1 afll Q<&%-(52), £##(53) ^ Xl2 

#(55)^ ^^W. ^Xl^S., *K£X1 71^(50) #41 ^# Tfl^ g^-g. ^S}- 

«H XI 1 li<£*(52)-g; ^S#*V ^, #7l X|l ^^^(52) #ofl i^i#(53)# ^^tVcf. 
«>^^>7fl^, £*}#(53)^ XI 1 ^tfl Hl^/ElE]-^- i^ojEeJ-ol 

= (Ti/TiN)S *fll % ^ *fl2 i?!tfl ^i?](f)AS ol^o^^l ^2 ^51 

^ f AS ^#W. #7l 51*1^(53) #41 ^el^ ^sj-l-* ^3V^l-o^ *H2 ^ 

^#(55)# 

<56> °\7]*\, # 7 ] ^^^(53)0. i%A£v}7) A>^AlZl- ^o\) Sfl # 7 1 X| 1 

^^^(52)* #4*M XI 1 ^^^(52)^1 i^#Al7l^ ^11 
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m ^^#(52)^ ^ii ^ ^7i^o.s. 33^. 

< 57 > £ *v > £ Al^>xl^ <&9):SL^ #7] ^*Hr ^7] J£^(53)* 
^*Rr #31 ^o]^!, ^-71 ^11 ^ afll ^<a#(52) ^Ml ^ 

-S, ^"71 #4=^ ^Hl *fl3 #^1-31, #71 ^11 ^<£#(52) *fl3 ^ 

^171*H A o V 7l -M*^ *Vt« ^3 ^%o_S. ^li 

^SRr 3 ^wl^ - £ oirf. olrq], # 7 1 b]eHt 
/eIe}-^ q-°1^2}- 0 l^(Ti/TiN)3. 3^*K2, ^"71 ^13 #^#^r *§i3!(W)°-S 

o]fif 7^0} ^1 si« ^e^zL# ^^Kr ^-f^ ^-71 51^(53)* *fl4 cfl 

<58> £ 2b# #7] 7112 ^^#(55) ^ £*i#(53)-8: aflE^^H afl^(58)-§- 

^1*M ^ W. ^ 4^-, A o V 7l afll i£5lHiJ= TzflE^o. ^ D | ias o"| 

^"71 *fl2 ^^#(55) ^ £##(53)-§r ^^*H *fl2 ^<£# 4^(56) ^ 

3m(54)^ i^Hr afl^(58)* 
< 59 > HL^, ^-71 *fll ^Ei^ ol^>c^ ^-71 ^2 ^o^f,(55)^- M^j. * ; 

sfl^^l ^12 ^^^(56)^- ^ 3fl^d(56)# 4^3S *l-§-SH A o v 7l 51^1^(53)* 

^EnVa). ZL ^1^-ofl Cflt!: ^l^tllSl 7^>S. 2flEl^ ^S^l ntf-g-ofl _ 

O.l^ni ^\7}o]-^ ^v- aVTE^fl ^HlA-1^ ^l^ofl cflBfl Alzl- ^H«til^- ^ 
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*1, ^12 sfl^(53)^- £^ 3fl^(54)^ ?^f^S Xl^^ , Ufl^ 

W n}^3.§^5. A>-g-^cf. 

^ XI 1 ^£^(52) -S-ofl ^o§nl-o_ S A]-g-^^ *fl 3 ^o^(60)^§- ^^tb^. ^^1 

^IIS, ^-71 wfl^(58)^o] ^ ^ S ] <>) oi^ ^5]-#o] ^igofl USG, HDP t>^t iE^=r CVD 

Alsj-l- Tjl^l #^ f^*H ^13 ^^#(60)1- ^^W. <>H, 

BPSGM- SOG^ ^ JL^S) Hflola. ^oj sjo. *1 ^sj-^AS. x\)3 ^^#(60)-i: 

^ *r $1^ #5^sp>(HDP) ^^-5- ^13 ^^^(60)^: ^^Rr ?M 

w>B^*>cf. a o v 7 i ^ 3 ^01^(60)^ ^-71 al]Al(58)3f ^*cHH ^sqo^ ^ 2 ^ 

^ ^ 71^1^ <gn>(CMP) 5E^ «A ^>7l *fl3 ^^f^(60)^ 

^-7) wfl^l(58) ^ ±^ ^^^l^lcf. 
.£ 2d» , *fll ^^^(52)^1 A]2 <^^-i- 71^ 7fl2 ^<*j 

(63)-8- *H3*Hr ^ 2fl€(62)* *S^W. ^^l^o.S, ^^2?-^ *fl3 *i<3^(60) ^M] 
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*fl3 #°fl i£e^|iE§ i^*}^ Il^l^iE^t ^7} l£e)l7l 

<63> a o V 7 ) ^ 2 Alz}- n>^£L5. °l-g-SH ^13 

*112 ^-^1- ^^(63)# tt^Rr ^ =fl€(62)-a- ^, <^ ^ il^ 

^■^^.s #7i ^2 n^iii sim-i- ^i^w. 

<64> u>^- 2] ^1-711^, #7l ^13 ^ nfl 3f£ °J^H ^. ^HM ofl^i 

(58)°1 ^(attack) ^fe ^-fr «oM*)-7l ^ sfli£(62)£- #7l «fl^l(58)^ 

#ii4 #^-5. olnfl ( #71 ^ 3fl^(62)^ 4^(62) 

^2 ^Khl-S- ^"71 4^(62)# ^-g- ^^S. ^#*Rr 

^12 ^2 ^ ^eiZL^^-Ei ^^X\f) 7 ) ^ ^<^^o.S A> 

<65> £ 2e# % v 3:*>^ , #71 S-Efl 3fl^(62)5l ^ejofl ^.ifl ^a)lol^(64)-i-# ^th}. 

^13-°^, #71 ^ 3flEi( 6 2)#ol ^#5lol ol^ ^oj) ^Sl^ ^5}--^ 711 

^1 ^ 3 ^^^(60)^1 tflsfl ^14 ^mwll- ^ ^e)^ ^ 

5E^r #Sl^^^# ^14 ^^#(£^1 ol^)# ^^*Vcf. 

<66> ol^A^ ( #7l ^14 ^<a#* °1 U 0 M3 Aizl-^-al z^-zl-o] agj 3fl^(62)^ ^«jofl ^ 

^5110^^(64)1-* 

<67> £ 2 f« %i-2:*l-^, *fll ^^#(52)^1 ^12 ^ ^<*-§- ^#^1 7l^r A}2 €-^*(66) 

* ^1^°.^, #7l ^6] 3fl^(62) * ^4017.-1(64)1- ^zl- 
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°l-§-*H #7} XI 2 ^ XI 1 ^<£fK60, 52)* omj.^ ^z}-^-o_ 

S.^ ^7] X]l *l<2^(52)^ X|2 *>-!f XI 2 ^*(66)# * 

*H , #71 afl^(58)^ ^ #oj| 2fl^(60a)^S- <>1^<X^ ^Xlo^-i. ^Aj 

^^M, A <M XI 2 ^#(66)£- XI 3 ^<2# Xm(60a)2] i^^l ^S^i 

XU *i<3#(52)S] XI 2 ^ <3^* ^^^cf. °H, ^-7] Hfl>id(58)<3] 

^Hl XI 3 3fl^i(60a)^: #7l iXl°H(64H ^l^cf. 

^7) XI 2 ^*(66H 5U£r £^ M, efl^itfl 

*M XI 2 ^ #eJZL(;£Al«H ^^W. 

^9, ^ 3fl€(62) ^ ^ ^X1°H(64)-1- #^^e]^-o.S ^^S>J1 s&7\ 

Xl2 ^ #s]zi» 51^=1 #e}^em^JL ^*Rr 3-f°flfe. ^7l XI 2 ^Sj fel^t 

«^A]7l7l ^tb XI 3 3fl€(60a)^l X|3 ^ 

^€(60a) 3^ #e|^s]^ol s.- Xl^t*. olnfl, HflAl(58) xl3 ?i<£%- 

Xm(60a)^ XI 2 ^jel ^-e) p>^1^. ^ oi-§- ^5L°| , s ^ 

^-^Al XI (54) o] o^^Hr «oM^- ^ ^£^1 t 

^1 ^*MH ^WS. o]^<X^l ^.Bfl XI el (62) 

^ ^X|oH(64)* ^4 te£ °l-g-*]-^ ^#5. o}=cX^l XI 3 ?A<£% 

(60)* wfl^d(58)l- ^Hl XI 2 ^-^*(66)# #7l ^ ^zv ^a] 

A oM M X|^(62) ^ ^X|°H(64)7> JE*i# X)€(54)-§- iLi^ t}7] 

"HM, afl^i sflE^ofl a>^-£]^ X]2 ^<g# Xm (56)^1 ^ & 

57-18 



1020030003359 %:^ 2003/2/11 

cf. nfreM, tifl^(58)2] ^Al^ tifl^d(58)2f «fl^d(58) ^ °fl^ 

5E^r, afl^(58)3f «fl^(58) A>o]ofl A\2 €-^*(66)^r ^>7)^^ ^z]- 

afl^d(58)^ ^°fl -R-#-§r°l ^ ^ ^3 ?A<$_% ^ 

(60a)o.3. ol-¥-<H2» ^M*l7} ^5^5., Hfl>d(58)4 «fl-id(58) *W ^ Hfl^(58)^ 
^12 ^ #siZL 7]^ T'fl^Al^il- ^ 5£tl. 



<73> -^A]ofl 2 

<74> S. 3a £ £ 3b^r ^|2 ^HH o^*V ti_V£^l afl^HJ-^-S- ^<5> 

7] »13 ^^#(61)# tifl-^(58)^ S^^xl ^e^a] ? |i=. *|j<q 

*>J1^ ^fl! ^AHlSq- ^Qj^Cf. -S- ^AHloflA^ loflA^Sf W.^- 

<75> £ 3a# %3it}^, ^X\d\] J.*] s. 2a ^ S. 2b^l S>1 tb ^^tb H o V ^S # 

£31 71^(50) ^oHl X| 1 ^^^(52)-gr ^ Aj-7] ;g<£^(52) 

3fl€(56) £ 5L## sflH(54)-fr i^f^r tiflAi(58)l-* 
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<76> °]°]*\, #7} *i\^(58m°] #T£o\] ^?)3L XJ-J^ ^ 

X]3 ^°1^(61)# ^^^ai, CMP *H*l«l3f ^ ^^rS}- *^±3. #7] Xl2 

3fl^(56)^ S^ol nfl 7 }xl ^-71 XI 3 ^^%(61)-i: XlTlt^. 

<77> S. 3b# #2:*>^, IS] t= 2d vfl*l £ 2fXl ^-o^ ^o^s. 

^ Xl€(62), ^ i^H^(64) £ XI 2 ^*(66)^ 
<78> ^XHiLS., Hfl^(58) S XI 3 €^#(61) ^Hl #7] ^rSl-l- 

XI ^ #^3. <X^f-<X^ *fl 3 ^<£^(61)X1 cflsfl ^z]- ^iflall- ^ <^mcfl Xj^s. 

HL^r #Sl^Hl€-# #^}<X XI 3 ^^fVcf. ^-71 Xl 

3 ^^g- ^11 ^<a#(52)^ XI 2 <X-^ <3°4* i^l^fe XI 2 

<79> a o v 7 i ^ifl XI iH (62)-i:ol ^3f#sl ^igoii *Je|^ ^>3}-# XIX 

oi^^i 313 |^f(6i)oll tfl«fl ^]z| ^ejtill- ^Hr ofl^tfl ^sj-# S^r 

S^B^-fr 314 ^ a o v 7 i 314 ;goj^g- ^^><X 

z|ol ^eh 3flU(62)cq ^taofl ^5)1 olA-1 (64)1-^- 

<80> a o > 7 i sen 4^(62) ^ iXlol^( 6 4)# ^ 4^31 °l-g-*M 

<SM 313 €91^(61) ^ XI 1 ^91^(52)^: <#7] X]l ^91^(52)^1 

XI 2 ^ °m^r ^#^171^ XI 2 ^*(66)* ^H, Aj- 7 i afl^(5 8 )oi ^ 

-#X1 XI 3 Xl€(61a)* ^^W. °1^<X*1 XI 1 ^ XI 

3 ^°J^(52, 61)1: ^zWfe- <X^<X^1 ^ Xl^(62) ^ ^ 

XM*U64)7> XI 2 ^?J# ^(56)4 c-llrol 2flti(54)^- ULS^l nfl^-ofl , #7l 
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A2 ^% 3fl^(56)^ ^±.^Vo_S. ^<>\ (56)31 ol^Eulf #^1*3 ^ 

^£)<H -8-71 *fl2 ^^^(66)^- ^*}7l ^4 ^ofl #71 tifl^(58)<>l 

3^ a oM% v ^ 14^1, «fl^d(58)2}- ^Mr ^<>1H ^^H^ ^12 # 

-£^S€ #Sl^sl^oluf ^-§- ^2>tV ^, CMP S^r ^ ^^5}- ^-§: 

*M i^JEL £-sm ^2 §eiZL(£Al^l afl^i ^2jl°H7l- 

-B-^i^ol a>^. # ^jo} oj^o^^l sflei(61a)A's. ^^£)7l 

"fl^l, tifl^(58)2l- «fl^d(58) AH zl^Iji Hfl-^(58)3f afl2 ^ a>o)o) ^ 



<82> ^A]^l 3 

<83> £ 4 ^ a. ^3 ^a)6))6]) DRAM ^Eo]cf. 

< 84 > £ 41- «hE.*)l 71^(100) #<>fl ^£e}°J^ ^I^tt TflolM ^^- ( 

sL M0S S^^iEK-£Al^l ^)#ol olcf. #71 711 o]E 7\]<=>] 
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<85> ^-71 MOS M ^fl^l^Ei-^ ^ 71^(100) #°flfe ^>2}-#S. ol^c^^l 

^(102H $icf. #7] *i<3*Kl02)-g- sJ-^-^H i^-^/^efl^l ^ 

%*\7}t= ^^#(103)l-ol TflolS #^-ofl x\7)^^S\o] *§^^. ^-71 7.>7l^l 
^*(103)£] vflJfLofl^ ojs^^i ^ ^(104)!^] *§<>$S\°] 

^1^. ^"71 2))j= ^(104)#-& ^Sf- ^ofl o]*fl L^JEL ^-B^tf. ^^M, 
ofi^ 7flsflAlEi ^Hfl c^o. ^OA ojcrf <$o\) OgA^ sflc ^(104)* *] J= 

<86> ^-7] ^^-(102) ^ sflJE. ^i^(104)# ^Hl ^e}^ Tll^l °1 

^H*l *)U ^^#(106)^1 ^"71 Tfll ^<£^(106) ^Hl^ ^7fls] «1e 

^(112)#ol <§^i)<H 5LAl^l^ ^^M-, #7} m ^^(106)* ^§-«H 

ZL y|Es}o] 2^ c^^ o. ^Al7l^ WlSe|ol ^Efl^s-o] ^jqo] ol^ Z|Z| 

^ HlMBl-tl( 112)M- #71 tim^o] ^S}^ -f-afl tijEEl-Ol C g^ j ^ n^)6] eg 

<87> tilMHl-Ol(112)^r 1 ^€(108) ^ #7l *fll ^^(108) >M 

*fl2 ^<3^ 3fl€(110)-8r i^-tb^h. ^]^°Aai2)9] ^ ^ ^Hl^ 

^ *)13 ^<&%- 3fl^(114a) A oHl ^s^l cfl*fl ^iz| ^i*til# g.^ ^ 

(116)^ ^SHl^r ^# Til^ #^cni tfl*fl Aiz| ^^wll- ofl^cfl ^ 

^511 o]Ai( 118)1-01 ^^£]c^ olcf. 
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<88> #7l 3flH(116) % ^ ^5)1^1^(118)^ tOmeKK 112)3 #3 ^13 ^ 
2(|€(114a)5l ^l^^oll ^*>^a-1 alEel-o](ii2)3i}- «1 e e].o](ii2) a>o]o) 7fl3flAlE^ 
^.es cg« ; ^ sflc ^^-(104)* ii#Al7l^ ^S^^l icJ= ^Sj*(120)^r tb^^r °4 

4 til E2}-ol( H2)o} ^^o\) ;g<£* 3fl^(H4a)^r ^"71 

<89> ^-71 ^1= ^^^(120)21 LflJfofl^ JE^gs} #51^ Si 3- ^ ^J-}- ^ 

H^i #^5. ol^^l^i, Sg^-S). ^o\) ^-ElSlol^l ^MSl^l i^JE. ^ 

zl(122)7]- ^^£l<>| # 7 1 ^Sel^l ti= ^-^ 1^^(122)^ <#7] ^ 3fl€(116) 

oo> ^aHH cq^l DRAM ^51^ ol^-ol^l ^.Bfl 3Hii(ii6) 

^ ^ ^5)lolA-l(ii8)S. <?lSH ^]2 sflliC 110)^1 ^7fl» 2)^o_S. ^ 

— — -S- tilE^-ol(n2)o} o^^^ehII- #cr] til Me|.ol (112)511- ulM&l-^(112) A>o] o) 7 gj 

D fl^ ^71-^1^ ^ ol^ ^ ^. 7 ) ^.Hfl sfl^(116) ^ ^-hM ^5)lol^(H8)oll 

sfl tilEH^oi(ii 2 )o| n>^lo] ia-ti5qol til Ee^oj (n2)2l- isel^l 2=.:= ^ 
(122) ?H1 #71*1 ^^^1 ^i}. 

<9i> SL*V, tilMel-<?l(112)ol ^-§-°l ^ ^ *fl3 ^<2# sim(114a)il 

S. ^^ojA^ 5> 7l nfl^.^ ; «1 se^-ol (112)21- tilE^o](ii2) A>ol ^ wl eej-o] 

(112)2f r^Sel^l i^JEL 3.^ #^111(122) AVojo] ^sflAl^^, ^ til EE}- o] ^ 

sflAlEi^l- #^ ^ 5^. alE2}0] ^rg 7fl3flAHii7l- 25~30% ^5L£- 

^7>Al ? J ^ A. 
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<92> £ 5a tfl*] £ 5h^ £ ^1*V DRAM it^H ifltr ^ 

<93> 5. 5a^r sflJE. ^(104), ^<?§^(106), >fl 1 £^(107) ^ *\)2 ^<S#(109)* 

$^*rfe -f-^ LOCOS *3 5E^r STI ^-n ta>£*H 71^(100) 

^ 31= <$<*\3]- ^^0.5. * , a o > 7 1 7l^;(100)Sl ofl^ti. cgCnj #ofl MOS M 

< 94 > ^ ( (thermal oxidat ion) ^^u. o} ^ofl 7]}o]E. ^VS)- 

A^AlZ]- ^-^O.^. #7l TflolE ^ol^ H^f-g- Sfl^^H ®^ 

711 3^ ^, ^"71 711 o]E 3^ ^T^Hl 711 olE i^l °H 

« ^W<=r- ti>^^>7fl^, ^7} 711 olE ^ TIME i^olA-l^ ^El^- 

^^W. =m± 4^-, °1^°J ^^^r ^ ^71 TflolS o^o) 7 ]3£ 

S^ofl 4l^/^2ll<y ^^-i- ^tH}. ^1-71 TflojE ^^ojA^l- ^^^f7l *H1 

, LDD °l£r^^§- ^A]*H TIME oj^o) ^ofl *l^-51o] ^i/c El )o1 eg 

^^-S*!, LDD ^2:^ ^o_i/^ello]# &tf. 
<95> ^-71 i^/JEL 511^1 <3« ^ ^fM-fe 7fl3flAlEi^ i^Sl^l &^o) ;g 7 fl 

sflAjE-1 °M , cfs. ^q.^ ylE^cio] ^sqo^ tilMel-<y ^ <3^<>lc}-. 

<96> °1<H>M, ^"71 MOS M i&^Eil-l- 71^(100)^1 ^igoll BPSG-2J- ^ ^S}-§- 

5. °l-?-<H*l ^^nv( 10 2)-i- ^^>Ji, ^71 ^el^ ^JsJ-l-^. oi^oi^] 711 oIe ^ 
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i£ a) (stopper )S °l-g-*H CMP -o^Ai #7l ^^V ^9l^-(102)^- WSrW. 
^el€- ol^^l ^jolM ^#^1 tfltfl ^ ^ ^till- *m 

^71 ^£^(102)^- ^z^f-o.^, # 7 1 TflojE ^ofl xl-7l^l 

5]^^ 4i^/^efloi cg^^. ^#a] 71 ^ €-^*(103)l:# ^j^. 
<97> # 7 1 ^1«^(103)#^- nfl^^^- ^#jiL 5^3*1 #^^e)^^ 

^Hfl^(103)^| ifl^ i^i/JEL^ ^^(104)*^ 
<98> sflc ^^-(104)## 71^(100)51 ^oll BPSG, USG, HDP IEtt 

CVD ^5r#2f ^ ^el^ 7fl£l ^ 1000~3000A^ ^15. *fll 

^«?!#(106)# #7l Tfll ^<?§^(106)^r ^71 sflJE. ^^"(104)3}- ZL ofl 

<99> #71 Tfl 1 ^^^(106)^: ^^*V ^, A>^] ^iL*}7l JflSH CMP 

*3 H^r ^1^1 «a #71 afli ^^#(106)^1 ^^Sr* ^ 5a^. °H, # 

71 *fll Q<£%-(106)2) tilE^oio^ 3>-^-oflA^| ot 1000~3000A^1 *£°}$X^ 

<100> usi tf-g-, Af^l^Z^ ^6fl s]*f) # 7 ] ^| j ;g <g ^ ( 106 ) -g: rf 2 !^ # 

71 = ^ #2] 2(1= *}^g. ^#Al7l^ tilEefo] ^-Efl^(5LAl^l ^#*F 

4s -tf7l HlMel-o] ^em^. & ^#(106) ^Hl wlEg^-ol-g- £^^(107) ^ ^ 
sl^ *J3j-#3. °l^*i *j| 2 ^<3^(109)-§- wH^Ml^r, #71 afll 

-£*!#( 107)^ ^/S^r ^71 ^11 ^tpS] 3^#, 3 5^/3^ uf 

olmsl-ol = (Ti/TiN)S. ol^-ol^l ^li # ^ ^ 2 #4=-, <^1# ^^^l(W)^-^. o] -f-olA] 
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Xl2 ^ %^ ^ n^^r ^tt *}-8-3*r Xl2 

^#(109)^ s.^ ^z}- ZL *Hr-Sl XU £31^(107) -8- li^ 

-SHd-i- iLJL^l nfl^-ofl #7l H|E2|.oi n>^aL^-£ 3000 A tM|3. ^ 

Tfl olofl wl*}^, a. ^6fl>Hfe ^^l^i ^-71 Xl2 ^^#(109) #<>11 

#(107)^ i^>7l nfl^-ofl ( Aj-71 X12 ^<a#(109)-i- SJ= 1000~1500A^ 

XI 2 7 i^#(109)^ 50% ^# ^ $l^£i, Hl^sj-o] sfl Ei ^ ^ sftffr 

<101> Aj-^ ^§>^, O]^ fO.S <X-f-<X^ XI 1 S^if^C 107)o] 2}^ 

#&|ZLl- * , Aj- 7 ] tilSS]-<?l 33 XI 1 £*1#(107)* 

<i02> ^, Aj-7) wlJ=s}.oi ^i»^§- ^, Aj-71 timeK] ^ *fll ^^^(106) 

Aj-ofl ^EHr/^^ M-o]E£|.o] = (Ti/TiN)^ °]-?-<H*l ^ ^ liglS <Xi=L 

<H*1 *)13 ^-^#-ir ^, CMP "S-^SLS. #7l X)l ^^^(106)^ 
o] nfl^l XI 3 *IMtM=k ^L&l^, ^7l «1M vfl^l 

^3 ^r*4 XI 3 ^-^SLsL tilEe|oi eh §s]zl7> ^^^cf. o]^ zj-o] 

«lMeJ-«?l ^ #s1^z.7> 4>7l til^ej-c] ^Efl ^ei^L * XI 1 ^^^(106) ^H] 
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X|4 ^r, ofl^cfl o]^°]$. XU £##(107)* #^*Vcf. rcj-eH , uIe^o] 

sea ^]zL^r ^-M^r #7] a] e^oi-g- £^^(107)^1 ^ #o.S. 

<103> £ 5b^r HlSHKK 112)1-* ^ ^ *}^r SlAjtVcf. #7l XI 2 

<S#(109) ^Hl yl^s}^ SflE^* 7\]1 i£5)|^|AE sfl^(5LAl^l ^ 

^ 3s A o v 7l XI 1 iSOl^S XI Si* ^zj- ol-g-^c^ a o > 7 ] ^ 2 ^<g^(l09) ^ 

XI 1 £€#(107)* *M3- XI 2 *l<3# sfl^(llO) ^ XI 1 XHHU08)* 

it*^ ulE^o](n2)^. S£^, #7l XI 1 iSefl^iS 5]]^^. Xj4 

S °l-g-^H ^- 7 1 ^2 ^#(109)* XI 2 XHti(llO)* ^, #7] 

XI 2 ^<£# XI €(110)* ^zj- u>^a.S. ol-g-^V^ a o v 7 ] £^f^(i07)* ^S. 
^4. O.ljum ^^>°J-1-* DRAM #*H*lfe ^*>^ H o v ^^-S ^ e e|-o](ii2) 

* ^SRr «V^*>cf. tr}-^, ^- 7 ] X| 2 Xm(110)£r XI 1 XlSd 

(107)3 ^^#o.S. Xl^S^i, ^M^Kl X)E^* ^ ^iaf^S Aj-g-^rf. 

<i04> <^7H-, XI 1 iSell^il XI Si* ^^*>7l a o v 7 ) xi 2 ^^(109) ^Hl 

*W ^ 7] ^O.S^-E^ %o] u}A}$\ ^ 3} o. #*]*>^ ^*V* fVcf. 

<i05> £ 5c^ X13 ^£#(114)* ^*Rr ^Xl* JE^tf. wf^ ^-o] 

wlMe}<y (112)1-* ^, 4>M tilEe>o](ii2)#* i^*V XU ^<3#(106) >*H1 

USG, HDP 2^ CVD ^l-^ Tfl^ #^-§- Xl3 *3<£ 
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#(114)^g- $^th=K oM, #7l XU 5L^%- 34)^(108)0] ^^^1* 5L^-S}JI ^-f , 

^^-3}- ^-o] ji^oflA-] ^ai-sj^q. BPSGM" SOG^ £o] * jl^o] uflol^. ^ 

^o] ^^-tl- X| 3 ^^#(.114)* XI 1 sfl ^(108)^1 ^o] ^ 

Xl3 *l9l^(114)-g- ^Jol «>^^cf. 

<106> ZL5i cf^- ( CMP 5E^r ^1^1 «-« ^^iLS #7l Xl3 ^91^(114)^1 S^-i: #7] til^e} 

91(112)1- ^s] -f^M ^ft^mcf. 

<io?> £ 5d^r XI 3 ^<£^(115)* ^*Rr ^r^l# JE^t}. ^, xj-^*l ta>af ^o] Jgnl 

Xl3 ^^#(114) 4H1 ^b]^ #^-# Tfl^ i-^s. ol^^i ^13 ;£<3^(114H tfl 
«H ^ ^ ^l^itfl ^-g- 1000 -1500 A ^S.^ ^3. ^ 

*M Xl3 ^<£#(115)^- ^W*}. 
<ios> s. 5eTr ^ 3fl€(116)l-a- ^*Kr #31* A oM Xl3 ^^#(115) # 

°fl f^lS Xl2 sflEKJSLAl^ Q^r)^- ^, #7l Xl2 iSefl 

*1^H sflU^- ^ ^7l XI 3 ^9l#(115)^- -^sH = 

^* 9J<3(119)* *>^Rr ^ 3fl^(116)#* ^^*!r4. oH^, o\]^ ^ ae^ 
^^0.5. ^-7) X12 iSefl^l^E sflei^- Xl7H*Vcf. 
<i09> wj-sJ- 31^711^, ^7} X13 ^^#(115)-a- ^-14^ 91 *H *>^^ 

WlS^9l(112)ol oj^aj-H H o V^s>7l A o V 7l -g©} 3fl €(116)£- #71 Wl^ej-O] 

(112)^ fie} ^ 3.0.^. ^A^^-cf. ojufl, ^-71 ^ 2fl 11(116) -4 ^ ^(116) *}o] 

^£^^1 ii = c]*V9>l-S ^e]^ o]^^l ^ 
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^ 3fl^(116)^r ^ ^-71 icEL uncoil ^^S]ol^ 

<no> £ 5f^ ^ ^l<>H(118)l:-g: *§^Kr £Al*Vcf. # 7 1 sflH(116) 

#°1 ^3<H 5Ufe ^>S)-# 7]]^ ol^f-<H*l Xl3 |^f(114) 

ofl ttf*fl ^]z| ^i^all- ^ <^m^ ^3sm HL^ ^sl-^sl^ 3oo~ 

600AS] Xl4 ^<3^-a- °1°H, ^"71 Xl4 ^£#-8: 

4^ ^ 5flH(116)^ ^ofl ^Hfl ^olA^(n8)#i $^tf. 

<m> £ 5gfe ^Sel^l ^JEL ^^^(120)^- ^*Hr #7ll» iAlttcf. #71 sfl^ 

(116) £ ^ ^*IM*Kll8)M- ^ ol-g-*M ^&1^ °1-^<H*1 ^ 

3 ^^(114) ^ XI 1 ^^#(106)^- <£#^il3. oj h o v^ ^zj-f-o.^.^ av 7 ) HjEel-oi 
(112)54 HlSe|-ol(ii2) A>olo)] ^j^b) ^Uj cgoj > ^ ^_£_i/c§ «* t^c 

^(104)# 71^ ^£E|*1 i^JEL ^1-(120)* ^th=K , ^-71 «1 

^2}°J(112)2] XI 3 *d<£%- 3fl^( H4a) ol^-ol^l ^H^-i- ^^^cf. uj-e}- 

*1, ^71 ^SSl^l ic= ^^*(120)^r XI 3 3fl€(114a)S] o] 

«]M5]-0](112)# A>ol^ 7]]5flAlEi a iflc ^^-(104)* ^f^l 71 

<112> #5fl #«HH^ ^71^1 A]Z* ^O.S IcIE. ^*-g- ^^*>7l 

^^-^l, tilEE}o]2l #Dl n>^ol «-^§fol HlEeJ-oloJ _2» el JjL^ofl <fl *1 ^ Hl.Es|.ol 

7> ^Sl^ §-Xl7> iH^VS^. °H1 t^H^r alM£)-oI(112) 
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1±4 ^ ^^Sl^ ^ afl€(116) ^ isf|lolAi(ii8)oil wlM^oiol 

^>^^^ ^eJHH ^-71 ^ iflli (116) 5? ^ ^°H( 118)1- *}^EL 
S. °)-%--5}<^ i^H. ^^1-(120)^- ^Sel^l icJE. ^4 

(120)^1 ^>7l^l ^Sj « 0 v ^-°-S ^^Sl^l «1S 5}-9j(112)£} #ci n^-fr 

<113> £ 5h^ ^E.?]*] i^H. ^ ^5]ZL(122)# ^*Hfr ^T^l« SAl^Vcf. >y-7l ^S. 

S °l-¥-<H*l aj|2 .£^1^* :f , CMP SE^ <Hl^«ji2|. ^-o. f7 jo S ^-7] 

Bfl^(116)Sl -S-71 ^12 JE^^- XI 71 ^-Sl^, ^71 >i£i£|*l t£ S 

^*(120)£) ifl^ofl ^ £-em h^EL ^ #e^n(122)7> ^^^4. °H, ^ 

71 alM5f^l(112)Sl ^ ^ ^ #<*fl m sfl^dUa)^ «] 2= SKI (112) 

4- iSEl^l ^ ^hh 11(122)1- ^21^71^ ^« 
<114> °]«\*\, 7fl3flA}B] ^^^O.S. ^"71 ic.— ^ «&| 23.( 122) 

<115> 7^0] .& ^Al^ofl ^*>^, 0]^-<H^l 3fl£i(116) 

^ ^ ^2)lol^(n8)l- ^zj- °l-g-*H a>^-1-s ol^^i ^3 ;goj^ 

(114) ^ XI 1 ^9jfKl06)* ^l^H °J^*1 W1S&(-9J(112)# Afolo] sflc ^(104)* 
^#^171^ ise^^l 2^2EL ^?«t-(120)* ^^W. A oM ^S) Alz| ^7l ^ 

4^(116) ^ S«9 ^*D°H( 118)7> aj]i Xl€(108)# iiisfe <*^>§- nflg- 
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oil, H]E^O] SflE^oll A>-g-£]^ >j)2 ^<g^ 3Jfl^(110)^ ^fl* 2| ^ 5>J 

t\. tilE^.O]( 112 )^ ^^^lEtill- ^-^a] ^ W|S 51-^(112)4 «1M51-^1(112) A> 

<116> o]^*}- tilEe^ol( 112 )-i- A>ol^ ^*l*Rr i^i= ^*(120)-gr 7>7l 

^§1 ^ aiz^- w 0 Vaio.s m^^i ( tilEa|-ol(ii2)^ #c] s^*}^ 

^o](H2)iq- ±^ ^ #^ZL(122) ^1 ^7l^ *gs$f>}^ 

<117> C^l, tilE^o] (112 )^ ^t«ofl -^-^^ol ^ aV^o- ^ ol^-ol 

^1 ^13 *i<3# 3flBK 114a )o} ^o]*\7\ *g^S\7) ^o\], WlSe]-^(112)3l- HlE5]-0] 

(112) a>o] ^ «1 e^-o]( 112 )4 #^11(122) til Eej-o] ^ 7 fl 



<118> -^^1^1 4 

<119> £ 6a D ^ £ 6b^ ^14 ^AHlofl oj^j- DRAM ^wj-a^ ^<5>7l 

^ ^Sl^S-*], ^£51^1 .^nfl «eizL(122)« ^13 ^<3f^ sl]^(114a)^ 

*1 ^s}-*!- 3* xl^Kn^ ^ A H1 3 6fl^<4 ^^fi ^^*vq-. ^ 

A HHH , ^*H1 3oflAi$l- Jfxfl^ -g^tb A>-g-^ M-Ef^flCf. 

<120> £ 6a!- -^Hl 3^1 £ 5a ^*1 £ 5cH -g-^*}- ^-2-3. 

sfljE. ^(104)!r°l ^^Sl<H 9l^r £%£*fl 71^(100) ^Hl ^1 ^<£^(106), *fll 
5flti(108) ^ X| 2 ^<&%- 3flH(110)# 3£W^ tilE^c](n2) ^ ^e) 
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S. #7} m *i<£^(114)# BlMiq-o}(112) ^ Jf^H sg^t!: 

^ofl #3-1-41 <M *|zj- #^11- ^ ^i 

^ ^ 3fl€(116a)l-^: ^^4. ^"71 ^6} *H€(116a)S°l ^ofl 
^sl^- #3-1-011 tfl^fl fe^ ^4 #^1* ^ *fl2 #s]#el^^: ^Sj-^al, #7l 
2 1-b1#b1^# °1 «j-# #zjs>a} z^-zj-o] ^u] ifl€(116a)^ ^ 
(118a)#-g- *§#^. 

<i2i> °1°H, #71 ^ 5fl^(116a) ^ ^ ^*l°H(118a)* ^4 u>^^^ °l-g-*M 

^13 ^£^(114) 31 m ^^#(106)^- °1^# tilEe^oi(n2)-i- # 

ol^ ? fl3flAlEi °$o* t ^ M0S E^li E ^ 4,^^ ^^32f ^#sr>Jl ^ 3flj= 

*1^-(104)# ^ssl^l s^^(i20)-gr ^##4. a| e 2}o]( 112 )oj 

£ t-£l*K£^r ^13 ^<3# *l|€(114a)°l ^^4. ^. e d 4-§-, #7l iSel 

*] i^JE. s^^(i20)ol ^2f#sl ^igofl -H^SS *fl3 «-Bl# 3^(121) 

* #71 ^JEisl^l ^h. ^*(120)-fr nflfj^- ^ Ri* ^IESl ^1S ^#4. 

<122> £ 6bl- ^s}^ , CMP °H*l u Jj #71 *j)3 #Sl^5l^#(121)# ^ ^ 

5)-^>^ z^o} ^Mel^l icH. ^m-(120) #<H1 i^JE. ^S^^l iiS. 

#ei^L( 122)1- #71 ^ sfl€(116a) 3l ^ ^ *IM>*Ul 18a )7> #sl# 

51 ^#s]^7l nfl-g-oll, ^13 #5l^el^#(l2l)^l ^^Al # 
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n nJ-sW, #71 tilE^.oi(n2) <Hsl ^3 *d<£^ 3fl€(114a)3] S^ol 

"fl^l ^-§r ^^r^S.^, m ^<3* 5fl^(114a)^ feo]^. g 

^ ItH. ^ #2^(122)# ^^*Vcf. 

<123> o]nfl ( ti] E5}ol(H2) Si ^3 ^<£^ 311] H( 114a) -8: ^£^^1 2^ = t-^ZL 

(122)^ IcJEL ^ P>*l-g- 3M±1£ ^ &-g- ^£2] ^ ^ 

^A] ti|E5}o]^- zfti 51*I# ^^(108)^1 ^Uj^Hr ^ 4 s $1-8- ^5-3] ^MlsL 

<124> ^Al<^l 5 

<125> s, 7a ifl^l £ 7d^ ^3} ^15 -M^l <^1<H] 3l*> DRAM ^1^) *flS« 0 Vl £* -g^*} 

7] ^tt ^Sl-S.^, ^3 €£#(117)* tilS^<y(112)3l S^^l ^B^5)-Al7l^ 

^Sq^>JL^ ^^Hl 3^1^21- ^^tb ^^-^-S. ^Al^oflA^ ^}d\) 3^1^Sf 

^-<U^ ^-3j*V ^S-^JL* A>-g-^>^ L}El-^tK 

<126> j£ 7al- #^}^, 3^1 £ 5a ^ £ 5b<Hl £^1*1 u}^ 0.5. sfl 

= ^(104)!-a- #5L*\] 71^(100)31 ^o\) 4l ^^#(106)^- ^-7) 

*fll ^^(106) ^Hl *fll 51*1# sfl^(108) ^ ^12 ^<£# 3fl€(110)* JE^Kr «1E 
5}°J( 112)^-8: ^^W. 

<127> ^l^Ai, #71 tilE 5 |ol (112 )s.ol ^J2)-#^ ^igofl ^e]3- ^Sl-l- 71131 

* ^^V^ ^13 ^^#(117)# -8-71 A]2 ^9J# ^fl^idio)^- *H 

CMP H^r <Hl^l«j32f Q-8r ^-g- ^, *]2 
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% 4€(110)^ 3.^°] "fl^H *H3 ££#(117)* *f|7l^-.°S.*l ail 3 

££#(117)$! K^-ir sg^^-tj-. 
<128> £ 7b* %l-^sr>^ , -*J*H 3^ 3E 5d vfl^l £ 5fdfl 3Ea]^- u><2]- ^-oj*V w o v ^-5-S 

AVsi-i-s °i^o^ ^3 ^^#(117)^1 tfl«n ^ ^4 -a^i* ^ 

tfl JEfe #^^^^o.5. ol-f-o^ ^gj 3fl^(H6) ^ ^ i*H<>H(118) 

I" ^^W. Hf^^Tfl^, #7l ^ 2fl€(116)-& ^#<5>ZL #71 e 

<129> # 7 ] ^Efl 3Jfl^(H6)^: #7l Hi Sef 01 (H2)S1 ^Jix} €• ^^H, ^ sfl 

€(116)4 Sill} (116) ^SBl^l IcH. ^1-21 ti|7>ol-l-S 

^£4. ^ *l|€(116)* ^51^ £3j"g-.3. 1^5}^ ^-f , #71 3fl^(H6)# * 

<130> £ 7c# ^*>£ , #7} ^ sflH(116) ^ ^ ^3\]°}*\(118m 

°l-8-*M #?1 *fl3 £<S#(117) ^ m £9j#(106)* <>W$ #z^JL3.*l #71 alEsj- 

£(112)4 HlMe1-Ol(112) A>oHl ol^l*V 7fl3)lAlEi SfM Cgctf^ ^ #21 Bflc 

#^-(104)* ^#Al7l^ ^Sel^l ^^^(i20)-g- ^#*Vcf. #71 ^4S. 

, #7l wlssl-9j( 112)^1 ^« #ofl *)13 ;g<£^ 3fl€(117a)^.S °l-f-<H*l ^3f|°H 7 l- % 

^o£4. 

<131> £ 7dl- %^5>^, #7l ^SSl^l ic:= ^-^#(120)c»l ^4#2) # 

^*ll *I12 1?it)l t^sj #e)^&|-^#* ^^-*1 CMP SE^ oil *1 ^ 
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A ^-71 s4l€(116)^ Jt^^l <$7) *]2 ^7RVc]-. 

<132> HV«q- ^o] ^-tgofl ^sl^ ^}s}-# 7)1^ #^ofl cfl^fl Aiz| A^inw] 

^ ^l^ol^l ££f-g- «fl^4 «ti# ^-M- ^-71 

^ AlZ^- ^A] #7] 3^ ^ ^-BJj ^olA-l7> Hfl^ Sfl^-g- ^.S^ ^ 

^ s>7l nfl^-o 1 ] ) tiflAiS] ^<£^ 3)^0.3. HflAi^ ^oj§ # <y 

^ fl**. ^^M, «fl^3 ^^HWl* ^Al^ tifl^i A>o]5] Q ufl^ P>Al-^ 

^7>A]^ ^ 

<133> a*V, ^JE. ^Efl^JZf ^-o] HflAli). U)]Aj A>o]ofl ^£]i=. -SEflS-g- A>7l ^ 

1 agj AlzV Hj-Al 0.5. ^^^1 ^71 nfl^-ofl, yflAi^ ^ p>^^ Jfrii*H aflAisf Aj- 
7] uH«-ofl ^AjS)^ ^ffl 7_>S] ^71^ ^ ^ ^ ^Cf. 

<134> tiflAjo} ^rtofl -e-^^-ol AjE^ AV^- Oj^^} +Z\)o}*] 

7> ^^5)7l nfl-g-ofl, uflAiJZ}- HflAi A>o] ^ nflA^ ^efl =^|ZL #2] 7l ^ ?fl^^^i^* 

<135> UfSf ^"Ol , -S. U^o} H>^*V ^*H1» ^^SM^ sfl^ 71^ 
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1] 

#7l 71^ #ofl 3#€ *1U 

#7l *fll *i<£^ #6fl ^^SlZL, ^ ^ #7} 51*I# ^ #ofl 

4 «§*«H1 A>5|. # ^ Oj^^^l ^cg* sjj^S. 

n #^H1 *§#3 €^ 3E^-«H A ^<H1 ^^slJi, #7l m 

7 A^% %^*\ #7l #7l *fli is}^- 

31 #*1. 

I^T 1 * 2] 

*HHH $1°]*], #71 ^13 ^<3# ^^l^r A #^ ^ ^f^Hl <S^J=L5. ^ 

^xr te^l #*|. 
[$^8" 31 

*0HHI Xi^^i, #71 XI 3 #71 ^Tfflol^o]] ^^o} 

f^ 1 ^ #51*11 #*1. 
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tflsfl ^zv ^iflwll- $^ ol-f-^^i ^o. s^ioi ^ DRAM . 
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I^U" 14] 

15] 

[^^J- 16] 

414%M| 9l°]*\, <#7] 43 4^ zj- «l^^-<?]^ ^ ^4 <£#3°- 

S ^^SlJI, ^-7] iSBl^l 2t.EE. ^ #e^ZL^ -^-7] 2,13 Trfl^o) jg^. 

17] 

^:£4 ^oHl 41 ^*Rr #4; 

4 v 7l 41 -#4, 4^ ^ #7l #4 42 

4H* 5L^-*Hr 4^€-§- ^*Rr #4; 

^-71 4*1# ^ A oM 41 *i<£%- #4 *3em t^t 4^ ^ 3 ^ 

<3*-8: ^*Rr #4; 

zj- «fl*l #7] 41 ^<2^ ^ <3<*,g- tb^^>7l ^ 

tv ^©j ^*Kr #4; 

zj- ^b* ^«ofl ^ifl ^4°H#-fr *§^}fe #4; ^ 
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#7] ^ -an) ^^olA^s.^- nj-^a.S °l-g-*H ^-71 *fl3 ^<S# ^ afll 

^ ^^^H ^"71 "S^H, tifl^oj ^c]) j\]3 3fl^ 

18] 
191 

1^7--% 20] 

*>^^ ^3 ^ ^51^ ^£ 53 mtSLsL S}^ 
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n^J- 22] 

*U7%M1 SX°]^, #7l #7l afli ^<3f^ «5>Jf <^^ofl c^b^ 

[3^8" 23] 

*)U7%M1 Sa^i, #7] ^ ifl^ ^ #71 ^ ^H*^ #71 ^13 ^f^l tfl 
«q ^]z| ai em on- ^ *g#*Rr 3# s-Kr h>£^ #*1<*1 afla^. 

24] 

*I123%M1 #71 ^U] BflU ^ #71 ^ i^lolA^ ^sl^ 1- 
Bl^^^o.^. ^*Kr ?A^r s^los ^ i&£*fl #*l^l ^la y o^. 
25] 

7H 2fl ^1 ^ ^ffl ojcrf^ H> £ ^ 71^- #ofl ^! ^c|^^- 

#71 7fl3XflAlBi ^1" A>o]Sl ^<£~. Aj-ofl, ^1 tr^f, 3^ ^ aj)2 ^ 

#71 UlE5}°Jt ^ *fll #°H ^Sl^" #3}~I- #^5. °l-?-<H*l ^3 ^ 

t= ^Sel^l ^e]4-g; tb^*>7l ^ BflH-&-§: ^#*Rr #31; 

A ^ ^°fl ^ ^#€>Kr * 

#7l ^ Sfl^ ^ ^.EH ^sflolA-H-^. n>i^ S o]-g-S>oJ ^-71 *113 ;g<g^ ^ 
i^-fr #4^H #7l iME^l t= ^#-§- ^H, 4 UlE5l-o]o] ^tf 

57-42 



1020030003359 #^ «J*1-: 2003/2/11 
26] 

^ ^7) m ^SM^lfe #7fl» 3 ^«]^ ^ ^lil §Kr 
27] 

28] 

^ =L *Hf^ ^13 JjLJl^- ^ 5>i-g- ^5L«] ^€ 

29] 

*ll25*J-°fl SZ^H , ^7l ^-71 tilH^ojo] a^cf 3. a.o. s ^*Hr 

30] 
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*1125%M1 sflBl ^ # 7 ] agj ^oj^i- #71 ^13 ^<£#<>fl tfl 
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5>i4^. ^*Hr 3J-g- ^ ^ tij-S^l ^12:^. 

[3^*8" 33] 

^"71 ^12 SI-*}- 717^1^ <£n}(CMP) ^ IE^r ofl*l u J] «o V ^^S. ^SM^ 

34] 

^1133%H1 &<H*1, A oM ^12 sflEi^ ^5}- a] ^ 

35] 

*H33*cMl 91°]*}, A o v 7l ^ sfl^l-^- *^Hr ^711 *H alHeKl* ^5] 
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